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Sir: 

I, Steven M, CRAMER, do hereby declare; 

1. THAT, I have received a Bacteior of Science in Chemical Engineering from 
Brown University is 1978, a Master of Science in Chemical Engineering from Yak 
Univmity in 1982, and a Ph.D. in Chemical Engineering from Yale University in 1986. 



2. THAT* I am an employee of Renaselatf Polytechnic h£titQt£ (bfiTeiOSftCT 
"Reusselaer 11 ), where I have woifced since 1986. I am a chemical and biomedical engineer 
by training and am currently a Professor of Chemical Engineering at Rensselaer. Since 
coming to Rensselaer in 1986, 1 have worked an and have been recognized as an expert in 
the Held* of Chro m atographic Biopiocessiflg and Separation Science. I am a co-investor of 

articles toRhiding many in flris field. I have also developed mathematical models of protein 
dirornatography which aSow aocoate prediction of effluent profiles in process-scale 
separations. I also have extensive experience in membrane separations, enzyme 
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technology, and environmental separadons. I am also an editor of the jeomal Sq-ation 
Science and Technology and a fellow of the American tattare for Medtal and Biological 



3. THAT, a copy of rny Corned 

4. THAT, I have reviewed and am familiar wim me contents of U.S. Patau 
. Application Serial No. 08/468,610 (hereinafter '"610 patent application-) including the 

currently pending claims. 

5. THAT, the invention in the '610 patent application relates to complexes of 
cfaroroatograpbic resms with proteins and peptides. Injwtfcolar, the chromatopaphk 
resins are useful for the bindi^ 

oaseith^ahigh^lo^iomcstr^- Central to the dahnedrnveoiontemetiseof an 
electrostatically n*Sb^ 

the rerin which has a pH in the range of from 5 to 9 ^tteaqueowmediamhaseitiwa 
high or low kraic strength, ^addition, me resin is selected such that it containsan 
dectrostaric charge at to ^ 

wherein tie desotption OCCOTS by a * * e pHfromttebtodingpH. 

6. THAT, I have reviewed and am familiar with the Office Action dated 
September 28. 2001^ have also tevi^ 

of the claims aflegir^t^ 

Sours, 171:208-210 (1953) (hereinafter "Boardman"). 

7 TOAT. I have review and am 
claims anegir* that 

86:15^8 (1979) ("Sasa* 1979') • 
■ 1561 , m C « 1982, h W Iooikkri* W P W * 
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Sods, lac, towsciea* 195S) CK*^). To» « tL. J. Oa» . Pt 2:3299-3303 
(1949) (-T0PP-). Kildtener, ba^agSBLTT. Orpufr ffflrt B^«P^V, <»-64 (Cataxin 
and Kressman eds.. Intervene* Publishers, Ik. 1957) ("Kitchener") and Guthrie, ton 
p r ^ r fa n-ttric Biodiemten Y, 558-559 (Cannon and Kressman eds., 
Intersdence Publishers, Inc. 1957) (•Guthrie*). 

8, THAT, I have reviewed and am familiar with the Boardman, Sasaki 1979. 
Sasaki 19872, Kiittiiu Topp, Khd^er andGmhrierefereices cited mmeOffk* Acti<mof 
September 28, 2001. 

9. THAT, I nave reviewed and an familiar winl ine Rqfly of January 28, 2002, 
fU^m response to this Cto 

l .132 by Nathaniel T. Ifccter. one of the joint inventors of the subject matter disclosed and 
cbinKrimttepxeseMa 

Declaration was filed as an attachment to the Reply of January 28, 2002. 

W. THAT, I have reviewed and am familiar with the product literature regarding 
the synthetic cation exchange res*, Amberlte IRC-50, provided by the rnarmfaciurer, 
Rohm and Haas Co. (2000) (hereinafter "Rohm and Haas"). Acopy of Rohm and Haas 
was attached to the Becker Declaration that was filed with the Reply of January 28. 2002 . 

C FJt: §. 1.132 by Simon C. Burton, one of the joint inventors of the subject matter 
tod^ and claims 1 
have also reviewed and am nn^ 
discussed in the Burton Declaration. 

12 THAT after reviewing these various documents, 1 agree with ihe opinion? 
set^totbeBc^Decla^ 
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IRC-50 resin. In particular, I agree that the AmberiiteIRC-50 resin is a weaMy acidic 
cation exchange resin which would become fully protonated ai a pH of 2.5 to 4.0 
depending on the buffet sails present. Based on fee titration date supplied* by the 
maiHilaaurer in it^e»e«fie 

die data generated by Barton, the IRC-50 resins remain charged at pH 5 and are not folly 
protonated until pH less than 4.0. This is dearly demonstrated in the Rohm and Haas 
protect literature. In fact, it is my opinion that typical weak cation exchangers used in the 
biotechnology industry (e.g., CM-Sephadex) have pKa's in the 3.5 to 4 range, thus 
reading alow pH to become fully protcjBasedaMwjcharged. Therefore, it is my opinion 
that the prior an referenced above fails to teach or suggest binding of proteins to uncharged 
weak cation exchangers in the pH range of 5 to 9 at high or low ionic strength. 

13. THAT, itismyeicr^rienwtnatderi 
several different types of charged groups on anionexcl^resmo^tooUflisrent 
nuttoeaviromnents. Thus, it is good practice to use experiments ttoati» 
theoretical calculations to determine the charged state of ion exchange resins. In this 
regard, 1 agree with title titration curve data discussed in die Burton Declaration relating to 
Ambcrlite and acetic acid. This cartw^lale titration datafcimduitiieBimoBDedaration 
confines that the pKa is irrelevant except for theoretical calculations of the percentage of 
protonated carboxyl groups using the Heaterson-Hasselbalch equation. However, these 
theoretical considerations do no* take the place of exrjerimental data. As shown from the 
titration curve in die Burton Declaration and in those from the above-cited references , in 
particular Kunin, Kitchener , Rob^ 

those calculated theoretically. Instead, the titration range is broader, probably due to 
heterogeneity and neighboring group effects in a polyvalent species such as ah ion 
exchanger. Thus, I believe theoretical pKa data should be ignored in favor of experimental 
titration data. 
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14. I further declare thai all statements made herein of my own knowledge are 
true and all state*** made on MnmLW*^***^**™**** : 
thut these statements were made wim the ^oo^t^^f^^^^^ 
like ,o made are punishable by fine or ia^rboninent. or both, under Section 1001 of Title 
, 8 t5i th e United States Code, and ttatswJiwfllM fifee statements may jeopardize 
validity of the application or any patent issuing thereon. . 

uate Steven M. Cramer 
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CULUM VTTAE FOR STEVEN M. CRAMER 



TTnmp AHHr^cc r> — a j j 

783 Trottingham Drive Department of Chemical Engineering 

Schenectady, NY 12309 Rensselaer Polytechnic Institute 

(518) 377-9074 Troy, NY 12180-3590 

(518) 276-6198 

Birthdate: 2/11/56 

1986 PhD in Chemical Engineering, Yale University, New Haven, Connecticut 

1982 Master of Science in Chemical Engineering, Yale University, New Haven, 
Connecticut 

1978 Bachelor of Science in Biomedical Engineering, Brown University, Providence, 
Rhode Island 



Professional Experience 

5/95-Present: Professor of Chemical Engineering, Department of Chemical 
Engineering, Rensselaer Polytechnic Institute, Troy, New York. 

7/93-5/95: Isermann Associate Professor of Chemical Engineering, Department of 
Chemical Engineering, Rensselaer Polytechnic Institute, Troy, New York. 

1/90-7/93: Associate Professor of Chemical Engineering, Department of Chemical 
Engineering, Rensselaer Polytechnic Institute, Troy, New York. 

9/86 - 1/90: Isermann Assistant Professor of Chemical Engineering, Department of 
Chemical Engineering, Rensselaer Polytechnic Institute, Troy, New York. 

9/78 - 8/81 : Research Engineer, Amicon Corporation, Lexington, Massachusetts. 
Honors 



6/01 Co-Chair of ACS Conference on Recovery of Biological Products 

7/99 Chair of Gordon Conference on Reactive Polymers and Ion Exchange 

12/96 Elected a Fellow of American Institute for Medical and Biological 
Engineering 

3/96 Executive Editor: Separation Science and Technology 

5/95 Special Associate Editor: Biotechnology and Bioengineering 

5/90 Early Career Award, Rensselaer Polytechnic Institute. 
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3/89 Presidential Young Investigator, National Science Foundation. 

3/89 Lilly Teaching Fellow Award, Rensselaer Polytechnic Institute. 
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9/86-Present Editorial Board, Isolation and Purification 



Professional Activities 



Membership in: American Chemical Society, American Institute of Chemical Engineers, 
American Association for the Advancement of Science. 



Co-Chair Biotechnology Secretariat Program for 1994 San Diego ACS Meeting. 
Executive Committee, Biotechnology Secretariat, American Chemical Society. 
Executive Committee, I & EC Division, American Chemical Society. 
Executive Committee, Separation Science and Technology Subdivision, American 
Chemical Society. 



Reviewer for journals and agencies 

National Science Foundation 
Journal of Chromatography 
Biotechnology Journal 
Reactive Polymers 
Biotechnology and Bioengineering 
I&EC Research 
Preparative Chromatography 
Chemical Engineering Science 
Proceedings of National Academy 
of Sciences 
M.I.T. (Ph.D. Thesis) 
Health Effects Institute 
Nature 



Trends in Analytical Chemistry 
Chemical Engineering Communications 
Biotechnology Progress 
AIChE Journal 

University of Queensland (PhD Thesis) 
Yale University (PhD Thesis) 
American Scientist 
Separations Technology 
Chemistry of Materials 
Biotechnology Advances 
National Institute of Health 
Computers in Chemical Engineering 
Journal of Colloid and Interface Science 



Involved in following activities at Rensselaer 



Bioseparations and Biophysics Craters, Chair of Chemical Engineering Curriculum 
Committee, Engineering School Committee on Reward Structure. 



Consulting 



Served as a consultant to Millipore Corporation, H. R. Parrs Associates, Boehringer Labs, 
NASA, MARS Corporation, Allied Signal, National Institute of Health, Health Effects 
Institute, Merck, Protein Design Labs, Chiral Technologies, Genentech, IGEN, DYAX, 
Regeneron, ISIS, Merck, Amersham Pharmacia, SACHEM, Chiron, Biogen, Novo 
Nordisk, Antigenics, Cabot, Tanical Therapeutics. 



Sessions Cht^ ni Mfftton 

Chaired a session on proteomics at ISPPP meeting (2001). 

aged a workgroup on a NSF-DOE retreat on combinatorial technology, Boston, Ma. 

Novel Bioseparations Processes, ACS 96 Spring Meeting, New Orleans, LA. (1996) 
Cbromatographic Bioprocessing, Recovery of Biological Products VIE, Tucson, Arizona. 

Preparative Chromatography, Prep 95, Washington, DC. (1995) 

Mass Transport in Chromatographic Systems, International Society of Proteins 
Polynucleotides, and Peptides, Boston, MA. (1995) "oteins, 

Biotechnology, Pacifichem, Hawaii. (1995) 
Bioseparations, ACS Meeting, San Diego, CA (1994). 

Pretein^Separations, Gordon Conference on Separation and Purification, New London, 

Bioseparations, ACS Meeting, Denver, CO (1993). 
Bioseparations, AIChE Meeting, St Louis, MO (1993). 

2w2^££?^ " a™*-" Annual 

f^l»- Ch ff W ' Models of Preparative Chromatography", 8th 

International Symposium on Preparative Chromatography", Arlington, VA, Wl 
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Session co-chairman. "Transport Processes in Bioseparation Systems", AIChE Annual 
Meeting, San Fransisco, 1989. 

Session co-chairman. "Young Faculty Forum", AIChE Annual Meeting, Washington, 
1988. 

Session co-chairman. "Transport Processes in Bioseparation Systems" AIChE Annual 
Meeting, Washington, 1988. 

Fatbits 

US Patent # 5,478,924 " Displacement Chromatography of Proteins using Low Molecular 
Weight Displacers", S. M. Cramer, J. A. Moore, A. Kundu, Y. Li, G. Jayaraman. (1995). 

US Patent # 5,606,033 " Displacement Chromatography of Proteins using Low Molecular 
Weight Anionic Displacers", S. M. Cramer, J. A. Moore, A. Kundu, Y. Li, G. Jayaraman. 
(1997). 

US Patent # 6,239,262 "Low Molecular Weight Displacers for Protein Purificaiton in 
Hydrophobic Interaction and Reversed Phase Chromatographic Systems", S. M. Cramer, 
A. Shukla, and K. Sunasara. (2001). 

"High Affinity, Low Molecular Weight Displacers for Oligonucleotide Purification", S. 
M. Cramer, A. Shukal, R. Deshmukh, J. Moore. Claims allowed, to be issued in early 
2002. 



Publications fRefereed Jonrnal Articles^ 

Mazza, C. B.; Sukumar, N. and Breneman, C. M., et al. Prediction of protein retention in 
ion-exchange systems using molecular descriptors obtained from crystal structure, Alan. 
Chem., 73 (22): 5457-5461, Nov. 15, 2001 

Sunasara, K. M.; Rupp, R. G. and Cramer, S. M., Purification of recombinant brain 
derived neurotrophic factor using reversed phase displacement chromatography, 
Biotechnol. Progr., 17 (5): 897-906, Sept. - Oct, 2001 

Ghose, S. and Cramer, S. M., Characterization and modeling of monolithic stationary 
phases: application to preparative chromatography, J Chromatogr. A, 928 (1): 13-23 Aug. 
31,2001 

Tugcu, N.; Deshmukh, R* R. and Sanghvi, Y. S., et al., Purification of an oligonucleotide 
at high column loading by high affinity, low-molecular-mass displacers, J Chromatogr. A, 
923 (1-2): 65-73 July 20, 2001 



Tugcu, N.; Moore, J. A. and Cramer, S. M., Synthesis and characterization of high- 
affinity, low molecular mass displacers for anion-exchange chromatography, submitted to 
Industrial and Engineering Chemistry. 

Mazza, C. B.; Rege, K.; Breneman, C. M.; Dordick, J. S. and Cramer, S. M, High 
throughput screening and quantitative-structure efficacy relationship models of potential 
displacer molecules for ion exchange systems, submitted to Biotechnology and 
Bioengineering. 

Tugcu, N.; Mazza, C; Breneman, C; Sanghvi, Y.; Moore, J. and Cramer, S. M., High 
throughput screening and quantitative structure efficacy relationship models for designing 
displacers for anti-sense oligonucleotide purification in anion-exchange systems, in press, 
Separation Science and Technology. 

Tugcu, N.; Bae, S.; Moore, J. A. and Cramer, S. M., The role of the stationary phase on 
the dynamic affinity of various low-molecular-mass displacers, submitted to J, of 
Chromatography. 

Kalra, A.; Tugcu, N.; Cramer, S. M.; and Garde, S., Salting-in and salting-out of 
hydrophobic solutes in aqueous salt solutions, J. Phys. Chem. B, 105 (27), 6380 -6386, 
2001. 

Shukla, A., Deshmukh, R., Moore, J. and Cramer, S.M., "Purification of oligonucleotides 
by high affinity, low molecular weight displacers", BiotechnoL Prog., 16 (6), 1064-1070 
Nov.-Dec., 2000 

Shukla, A., Sunasara, K. M.; Rupp, R. G. and Cramer, S. M., Hydrophobic displacement 
chromatography of proteins", Biotech and Bioeng, 68 (6) 672-680, 2000. 

Natarajan, V.; Bequette, B.W. and Cramer, S. M., Optimization of ion exchange 
displacement separations. I. Validation of an iterative scheme and its use as a methods 
development tool", J Chromatogr. A, 876 (1-2) 51-62 April 21, 2000 

Natarajan, V. and Cramer, S. M., Optimization of ion exchange displacement separations, 
n. Comparison of displacement separation on various ion exchange resins, J Chromatogr. 
A, 876 (1-2) 63-73 April 21, 2000 

Natarajan, V. and Cramer, S. M., A methodology for the characterization of ion-exchange 
resins, Separ. Sci. Technol, 35 (11) 1719-1742, 2000. 

Shukla, A, and Cramer, S. M., Bioseparations by displacement chromatography, in the 
Handbook of Bioseparations, Academic Press, 2000. 

Mazza, C. and Cramer, S. M., Evaluation of lot-to-lot consistency in ion exchange 
chromatography, J Liq. Chromatogr. Relat. Techno., 22 (1 1) 1733-1758, 1999 
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Natarajan, V. and Cramer, S. M., Modeling Shock Layers in Ion Exchange Displacement 



Sane, S., Cramer, S. M. and Przybycien, T. M., "A holistic approach to protein secondary 
structure characterization using amide I B and raman spectroscopy, Analytical 
Biochemistry 269, 255-272, 1999. 

Sane, S., Cramer, S. M. and Przybycien, T M., "Protein structure perturbations on 
chromatographic surfaces", Journal of Chromatography A 849,149-159, 1999. 

Cramer, S. M. and Natarajan, V., Chromatography, ion exchange, in the Encyclopedia of 
Bioprocess Technology: Fermentation, Biocatalysis, and Bioseparation, 612-627, 1999. 

Bamthouse, K. A.; Trompeter, W.; Jones, R. and Cramer, S. M., Ion-exchange 
displacemenmt chromatography: Scale-up and displacer clearance for recombinant 
human brain-derived neurotrophic factor (rHuBDNF)", BioPharm 35-44, 1999. 

Sunasara, K. M.; Cramer, S. M.; Hauer, C. R.; Rupp, R. G. and Shoup, V. A., 
Characterization of recombinant human brain-derived neurotrophic factor variants, 
Archives of Biochemistry and Biophysics, 372 ( 2), 248-260, 1999. 

Natarajan, V. and Cramer, S. M., Modeling shock layers in ion exchange displacement 
chromatography, AIChE J. 45, 27-37, 1 999. 

Bamthouse, K. A; Trompeter, W; Jones, R.; Rupp, R. and Cramer, S. M., Ion-exchange 
displacement chromatography: Scale-up and displacer clearance for recombinant human 
brain-derived neurotrophic factor LC GC-mag, Separation Sci., 17 (11) 1028-, Nov., 1999 

Vunnum, S., Natarajan, V. and Cramer, S. M., Non-linear multicomponent gradient 
chromatography in JMAC systems, Sep. Sci. and Tech. 33 (16) 2465-2489, 1998. 

Shukla, A. A; Bae, S. S. and Moore, J. A., et al., Synthesis and characterization of high- 
affinity, low molecular weight displacers for cation-exchange chromatography, Ind. Eng. 
Chem. Res., 37 (10) 4090-4098, 1998. 

Vunnum, S.; Natarajan, V. and Cramer, S. M., IMAC: Self-sharpening of protein- 
modulator interfaces in frontal chromatography, J. Chromatogr. 818 (1) 31-41, 1998. 

Bamthouse, K. A.; Trompeter, W.; Jones, R.; Inampudi, P.; Rupp, R. and Cramer, S. M., 
Purification of recombinant human brain-derived neurotropic factor (rHuBDNF) by 
cation-exchange displacement chromatography, J. of Biotech. 66 (2-3) 125-136, 1998. 

Shukla, A. A.; Bamthouse, K. A.; Bae, S. S.; Moore, J. A. and Cramer, S. M., Structural 
characteristics of low molecular weight displacers for cation-exchange chromatography, 
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J. Chromatogr. 814 (1-2), 1998. 



uuwjuu » ^* ^> ^- o., iviuuic, j. auu trainer, o. ivx., atruciurai cnaractenstics ot 
low-molecular-mass displacers for cation-exchange chromatography - H Role of the 
stationary phase", J. Chromatogr, 827 (2) 295-310, 1998. 

Mazza, C; Kundu, A. and Cramer, S. M., Preparative ion-exchange chromatography of 
challenging protein separations, Biotech. Techniques, 12 ( 2) 137-141, 1998. 

Goel, M.; Agrawal, V.; Kulkami, A. K.; Cramer, S. M. and Gill, W. N., Stability and 
transport characteristics of reverse osmosis membranes using cyanide rinse waters, 
Journal of Membrane Science 141, 245-254, 1998. 

Kundu, A.; Vunnum, S. and Cramer, S. M., Displacement chromatography of proteins 
using low molecular weight anionic displacers, Adsorption 4 (3), 1998. 

Kundu, A.; Barnthouse, K. and Cramer, S. M., Selective displacement chromatography 
of proteins, Biotech, and Bioeng., 56 (2), 119-129, 1997. 

Vun num , S. and Cramer, S. M., MAC: Non-linear elution chromatography of proteins, 
Biotech, and Bioeng., 54 (4), 373-390, 1997. 

Kundu, A. Shukla, A., Barnthouse, K. Moore, J. and Cramer S. M., Displacement 
chromatography of proteins using sucrose octasulfate, BioPharm 10 (5), 64, 1997. 

Kundu, A. and Cramer, S. M., Low molecular weight displacers for high resolution 
protein separations, Anal. Biochem., 248, 111-1 16, 1997. 

Gallant, S. and Cramer, S. M., Productivity and operating regimes in protein 
chromatography using low molecular weight displacers, J. Chromatogr., 771, 9-22, 1997. 

A. A. Shukla, R. L. Hopfer, D. N. Chakravarti, E. Bortell and S. M. Cramer, "Purification 
of an Antigenic Vaccine Protein by Selective Displacement Chromatography", Biotech. 
Prog. 14(1998)92-101. 

Gallant, S.; Vunnum, S. and Cramer, S.M., Modeling gradient elution of proteins in ion 
exchange chromatography, AIChE J., 42, 2511-2520, 1996. 

Brooks, C. and Cramer, S.M., Solute affinity in ion exchange displacement 
chromatography, Chem.JEng. Sci., 51, 3847-3860, 1996. 

Vunnum, S.; Gallant, S. and Cramer, S. M., Immobilized metal displacement 
chromatography: displacement characteristics of traditional mobile phase modifiers, 
Biotechnology Progress, 12, 87-91, 1996. 



Gallant, S.; Vunnum, S. and Cramer, S. M., Optimization of preparative ion-exchange 
chromatography of proteins-linear gradient separations, Journal of Cnromatoerarjhv 725 
295-314, 1996. 

Buragohain, P.; Gill, W. N. and Cramer, S. M., Novel resin based ultrapurification 
system for reprocessing IPA in the semiconductor industry, IEC Res., 35 3149-3154 
1996. 

Kundu, A.; Vunnum, S.; Jayaraman, G. and Cramer, S. M., Protected amino acids as 
novel low-molecular-weight displacers in cation-exchange displacement chromatography, 
Biotechnology and_Bioengineering, 48, 452-460, 1 995. 

Kundu, A.; Vunnum, S. and Cramer, S. M., Antibiotics as low molecular weight 
displacers in ion exchange displacement chromatography, Journal of Chromatography 
707, 57-67, 1995. 

Gallant, S.; Kundu, A. and Cramer, S. M., Optimization of step gradient separations - 
consideration of nonlinear adsorption, Biotechnology and Bioengineering 47 355-372 
1995. 



Gallant, S.; Kundu, A. and Cramer, S. M., Modeling nonlinear elution of proteins in ion- 
exchange chromatography, Journal of Chromatography, 702, 125-142, 1995. 

Vunnum, S.; Gallant, S.; Kim, Y. and Cramer, S. M., Immobilized metal affinity 
chromatography - modeling of nonlinear multicomponent equihbrium, Chemical 
Engineering Science, 50, 1785-1803, 1995. 

Patrickios, C; Gadam, S.; Hatton, T. A. and Cramer, S. M., Block methacrylic 
polyampholtes as protein displacers in ion-exchange chromatography, Biotechnology 
Progress, 11,33-38, 1995. 

Brooks, C. and Cramer, S. M., Investigation of displacer equilibrium properties and 
mobile phase operating conditions in ion exchange displacement chromatography, 
Journal of Chromatography, 693, 187-196, 1995. 

Jayaraman, G.; Li, Y.; Moore, J. A. and Cramer, S. M., Ion-exchange displacement 
chromatography of proteins: dendritic polymers as novel displacers, Journal of 
Chromatography, 702,143-155, 1995. 

Gadam, S.; Gallant, S. and Cramer, S. M., Transient profiles in ion-exchange 
displacement chromatography, AIChE Journal, 41, 1676-1686, 1995. 

Gerstner, J. A.; Bell, J. and Cramer, S. M., Gibbs free energy of adsorption of 
biomolecules in ion-exchange systems, Biophysical Chemistry 52, 97-106, 1994. 
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Kim, Y. and Cramer, S. M, Experimental studies in metal affinity displacement 
chromatography of proteins, J. Chromatogr. 686 ( 2), 193-203, 1994. 

Gadam, S. and Cramer, S. M., Salt effects in anion exchange displacement 
chromatography - comparison of pentosan polysulfate and dextran sulfate displacers, 
Chromatographia, 39, (7/8), 409-418, 1994. 

Mhatre, R.; Qian, JL; Kruil, I. S., Gadam, S. and Cramer, S. M., Characterization of 
proteins separated by displacement chromatography using low angle laser light scattering 
photometry Chromatographia, 38, ( 5/6), 349-354, 1994. 

Cramer, S. M. and Jayaraman, G., Preparative chromatography in biotechnology, Current 
Opinions in Biotechnology 4, 217-225, 1993. 

Wu, D.; Cramer, S. M. and Belfort, G., Enzymatic resolution of a racemic mixture using 
a multiphase membrane bioreactor: experiments and model verification, Biotech. Bioeng. 
41,979-990, 1993. 

Gallant, S. R.; Fraleigh, S. P. and Cramer, S. M., CMAC neural network applications in 
chromatography, Chemometrics 18, 41-57,1993. 

Jayaraman, G., Gadam, S. and Cramer, S. M., High affinity dextran based displacers for 
ion exchange displacement chromatography of proteins, J, Chromatogr. 630, 53-68,1993. 

Gadam, S.; Jayaraman, G. and Cramer, S. M., Characterization of high affini ty dextran 
based displacers, J. Chromatogr. 630, 37-52,1993. 

Brooks, C; Rosano, T. and Cramer, S. M., Preparative chromatographic purification of 
cyclosporine metabolites, Clinical Chemistry 39, 457-466, 1993. 

Gerstner, J. and S. M. Cramer, Heparin as a non-toxic displacer for anion exchange 
displacement chromatography of proteins, BioPharm 5 (9), 42, 1992. 

Brooks, C. and Cramer, S. M., Steric mass action ion exchange displacement profiles and 
Induced salt gradients, AIChE Journal 38 (12), 1969-1978, 1992. 

Gerstner, J. and Cramer, S. M., Cation exchange displacement chromatography of 
proteins with protamine displacers: effect of induced salt gradients, Biotech. Progress 8, 
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